Biochemical modulation of 5-fluoropyrimidine toxicity by dehydroepiandrosterone in human colonic adenocarcinoma cells.
Exposure to dehydroepiandrosterone caused a concentration-dependent accumulation of HT-29 human colonic adenocarcinoma cells in S-phase and sensitization toward the cytotoxic effects of fluorouracil deoxyriboside but not 5-fluorouracil. These effects were synergistic at all tested concentrations of dehydroepiandrosterone (25-100 microM) and fluorouracil deoxyriboside (0.1-10 microM). Sterilization of cultures occurred at a fluorouracil deoxyriboside concentration of 1.0 microM in the presence of 50 microM dehydroepiandrosterone, while sterilization in the absence of dehydroepiandrosterone required nearly a 10-fold higher concentration of drug. Even in HT-29 cells selected for the ability to grow in 50 microM dehydroepiandrosterone, a synergistic response with fluorouracil deoxyriboside was observed. Double label experiments to examine the relative rates of incorporation of [14C]thymidine and [3H]uracil into DNA thymidine indicated that dehydroepiandrosterone exposure preferentially enhanced the de novo pathway for thymidylate synthesis, suggesting that this shift may have contributed to the observed synergism with fluorouracil deoxyriboside. Compared to controls, however, the salvage pathway for thymidylate biosynthesis was also stimulated following exposure to dehydroepiandrosterone. These results and the non-toxic nature of this naturally occurring steroid suggest that dehydroepiandrosterone may be useful as a biochemical modulator of fluorouracil deoxyriboside and, perhaps, other nucleoside analogs in cancer treatment.